Pithecellobium subglobosum is re-established as a species and P. concinnum and P. larense are referred to its synonymy. A critical analysis of type specimens of Pithecellobium section Pithecellobium from the Neotropic as well as many other herbarium collections shows that P. subglobosum is a morphologically distinct species related to P. roseum. Pithecellobium subglobosum is found in northeastern Colombia and northwestern Venezuela. An amended description, including information on pollen, foliar anatomy, ecology, distribution and conservation assessment are included.
Introduction
The tribe Ingeae Bentham & Hooker (1865: 437) comprises 36 genera, and about one thousand species (Lewis & Rico Arce 2005) . The Ingeae differ from other tribes of the subfamily because the stamens are not free but rather united into a tube of variable length. Pithecellobium Martius (1837: 114) is readily distinguished from other Ingeae genera because the funiculus of the seed is modified into a spongy aril that covers the lower one-third or one-half of the seed. At dehiscence, the seed is suspended on this red, pink or white aril that serves in attracting birds (Barneby & Grimes 1997) .
Furthermore, with the exception of a single species, the genus is characterized by an armament of lignescent stipules. Barneby & Grimes (1997) published a monograph of the genus recognizing 17 species in tropical America. There, they referred all the species of the genus described by Pittier (1922 Pittier ( , 1925 Pittier ( , 1937 from the dry ecosystems of northern Colombia and Venezuela to the synonymy of P. unguis-cati (Linnaeus 1753: 517) Bentham (1844: 200 ) or P. roseum (Vahl 1807: 33) Barneby & Grimes (1997: 21 ). An exception was P. glaucescens Pittier (1925: 48) that was treated as a variety of P. roseum: P. roseum var. glaucescens (Pittier) Barneby & Grimes (1997: 22) . This group of synonymous included: Pithecellobium concinnum Pittier (1925: 47) , P. guaricense Pittier (1925: 51) , P. microchlamys Pittier (1925: 51) , P. parviflorum Pittier (1939: 305) , P. subglobosum Pittier (1937: 82) , P. pulchellum Pittier (1937: 82) , and P. zuliaense Pittier (1925: 50) . Nevertheless, Barneby & Grimes (1997) overlooked P. concinnum and P. guaricense, two taxa clearly belonging to section Pithecellobium. The first one, P. concinnum, is a small tree with bigeminate leaves and a capitate inflorescence that grows in the dry valleys of the west foothills of the Venezuelan's Andes. The second species, P. guaricense, is also a small tree with bigeminate leaves and a capitate inflorescence that grows in the dry plains south of the Venezuelan's costal range, the Llanos. From a revision of several herbarium specimens it was noted that some individuals found along the northern Colombian-Venezuelan border identified as P. unguis-cati had a different appearance. The main objective of this article is to evaluate the taxonomic status of these specimens.
Material and Methods
Herbarium specimens of all the species of Pithecellobium section Pithecellobium from the herbaria COL, NY, US, and VEN, as well as online data of GH, K and PH (acronyms according to Thiers 2010 and onwards) were studied. Flowers from herbarium material were soaked in concentrated ammonium hydroxide for about one minute, rinsed in water until rehydrated, soft, and ready for study under a dissecting microscope. Flowers thus pretreated were temporarily preserved in a 70:25:5 ethanol:water:glycerine solution for further study and eventually returned to herbarium sheets. For a comparative analysis of continuous characters of P. roseum, P. unguis-cati, and P. subglobosum, at least 30 measurements were taken. The measurements are presented as medium values including standard deviation; for the box plot they were expressed as the median including minimal and maximal values using in both cases the program PAlaeontological STatistics (Hammer et al. 2001) . Distribution maps were produced by plotting locality data extracted from available herbarium specimens and relevant literature (Pittier 1922 , 1925 , 1937 , Barneby & Grimes 1997 . Cartography was produced on a DIVA-GIS base map (Hijmans et al. 2004 ) using ArcView 3.2 (ESRI 1999 . The conservation status according to the IUCN (2001) criteria was evaluated; the estimation of the extent of occurrence (EOO) and area of occupancy (AOO) were calculated using GeoCat (Bachman et al. 2011) .
In addition, pollen was prepared for light microscopy (LM) and Scanning Electronic Microscopy (SEM) using closed flowers from herbarium material. For LM the material was acetolysed (Erdtman 1943) , mounted in glycerine gelatin or glycerine sealed with parafine, and observed with a Leica DME Microscope. For SEM, pollen was acetolyzed and coated with gold film. For SEM observations a JEOL JSM-6360LV was used. A minimum of twenty pollen grains were observed for each sample. Measurements correspond to mean recorded values. We followed the terminology of Punt et al. (1994) and Caccavari & Dome (2000) to report our pollen descriptions.
The morphology and distribution of stomata and trichomes on the plant was determined by carefully examining of each part using a conventional light microscope. Leaves from herbarium specimens were rehydrated, diafanized and embedded in paraffin according to routine protocol (e.g., Dizzeo 1973) , colored with safranin, mounted in glycerine gelatin or glycerine sealed with parafine, and observed with a Leica DME Microscope.
Results
Comparative morphological analysis of the type specimens of Pithecellobium concinnum, P. guaricense, P. microchlamys, P. parviflorum, P. roseum, P. subglobosum, P. pulchellum, P. unguis-cati, and P. zuliaense Pittier allows to identify only three morphs. Two of them correspond to what we know as P. roseum and P. unguis-cati; under these names we accept the synonymy proposed by Barneby & Grimes (1997) but P. guaricense, a name that was overlooked by these authors, should be included in the synonymy of P. unguiscati. The third morph includes the types of P. concinnum, P. pullchellum, and P. subglobosum, of these P. subglobosum is the oldest name, and henceforth we use it for this third entity.
The examined type specimens differ only in the development of the inflorescence and pubescent density of calyx and corolla. Table 1 , 2, and 3, and figures 1 and 2 show the main differences between P. subglobosum, P. roseum, and P. unguis-cati. Comparing the types specimens as well as the variation of these three taxa, the most notable difference of P. subglobosum are the shorter leaves, petiole and leaflets. The inflorescence a raceme of heads in P. roseum but stout (versus slender) and shorter (6-10 cm vs. 10-20 cm); the peduncle is similar in length to that of P. roseum (1-10 cm), but shorter that in P. unguis-cati. The flowers of P. subglobosum are similar to those of P. roseum but have a longer corolla and the tube of the androecium more exerted (Table 1, Figure 1 ). Regarding the pollen grains, Pithecellobium roseum, P. subglobosum, and P. unguis-cati have heteromorphic polyads with 16 pollen grains (eight quadrangular and central grains in two planes and eight rectangular peripheral grains forming a marginal rim) similar to previous observation (Taisma 2007 , Buril et al. 2010 Bentham (1846: 105) and P. diversifolium Bentham (1844: 201) . The size of the polyads, central and lateral grains is very similar (Table 2) , also similar to those of P. diversifolium (Buril et al. 2010) . There are minor differences in exine ornamentation (e.g., it is more verrucose in P. unguis-cati; Figure 3a -f). The stomata occur only on the abaxial side and are anomocytic, where the subsidiary cells shaped as the rest of the epidermal cell. The size of the cell is very similar between the three species but the shape is distinct: In Pithecellobium roseum and P. subglobosum the cell is irregular with slightly curved outline but in P. unguis-cati (200-239 µm) the cell has amoebid like-shape with the outline deep curves (Table 3) . Regarding the indument, P. roseum and P. subglobosum have unicellular trichomes on both faces of the leaflets with differences in the length, as well, as in diameter of the supporting cells (Table 3) . In summary, Pithecellobium subglobosum is closely related to P. roseum but it presents notable differences in vegetative and reproductive structures. Pithecellobium subglobosum is the oldest valid name and based on the priority rule is the accepted name. We present an amended description of P. subglobosum with additional information on ecology, phenology, and its conservation assessment.
Taxonomy
Pithecellobium subglobosum Pittier (1922: 463) . Type:-COLOMBIA. Magdalena: Santa Marta, about 30 meters, 1898, Smith 309a (holotype GH!, isotypes BR, E, K!, NY,! PH!, US!). acute or slightly retuse, with a diminute mucron, less than 0.1 mm long, glabrous on both surfaces but slightly indumented along the margins, base attenuate, asymmetric, venation penninerved, 5-7 pairs of secondary nerves. Inflorescence a raceme of heads, 6-10 cm long, each head solitary or in two; bract a reduce leaf with a conspicuous gland and very small leaflets; peduncle 11.42 ± 3.13 (5-15) mm long; flowers 5-10, 5-merous, homomorphic; bracteole ca. de 0.2 x 0.2 mm, concave, widely triangular; calyx, 1.83 ± 0.21 (1.6-2.3) mm long, cupular, lobules 0.26 ± 0.08 (0.15-0.4), deltoid, glabrous on both surfaces; corolla 7.65 ± 2 (5-11) mm long, tubular, lobules 1.58 ± 0.33 (1.4-2), triangular, glabrous on both faces; androecium with 36 stamens, 15.83 ± 5.27 (9-22) mm long, androecium tube 7.81 ± 2.12 (5-11) mm long; pollen in heteromorphic polyads, symmetric, 76.29 ± 5.65 µm diameter, with 16 pollen grains, eight central, quadrangular, 22.38 ± 1.93 µm length, and eight peripheral forming a ring, rectangular in shape, 17.02 ± 3.47 µm long, 25.96 ± 1.95 µm width; gynoecium with absent disc; pistil 2.6-5 mm long; ovary 1-2.5 mm long, cylindrical in cross section, glabrous, stipe 1-1.7 mm long; style 20 mm long. Fruit linear in profile, reddish, 9-12 cm long, 1 cm width, twisted, margin undulate; seed 3-9, 5.0-5.5 mm long, 4.0-4.1 mm wide, black, lustrous with papyraceous testa, pleurogram ca. 80 % of an imaginary seed circle, funicular aril spongy cupping the base about that 25 % of the seed. Diagnostic characters:-Pithecellobium subglobosum has the typical capitate inflorescence and papyraceous and twisted fruit of all members of Pithecellobium section Pithecellobium. Other species of the section are not considered here because they have one or more of the following characters: two or more pinnae per leaf, two or more pairs of leaflets per pinna, and diminute or absent spines. Pithecellobium dulce is also excluded because of its characteristic inflorescence with 15-30 flowers per capitulum in a long branch (vs. 5-10 flowers per capitulum in a short branch in P. subglobossum). The morphologically closest species to P. subglobosum are P. roseum, and P. unguis-cati. These are sympatric in part of their distribution and the morphological differences were summarized in the previous section.
By the time Pittier published Pithecellobium pulchellum based on a Venezuelan collection (Pittier 1937) , the epithet was pre-occupied in Pithecellobium by a species he had described before based on a collection from Mexico (Pittier 1922) . Pithecellobium larensis Cárdenas (1974: 123) was proposed to replace the name for the Venezuelan species, but the correct orthography should be P. larense. There is another misdemeanor in Pittier's publication (1937) , easily attributable to lapsus calami or perhaps to a typographic error, having to do with the type information: the specimen was collected by Esteban Delgado and the collection number was 94, not 34.
Distribution and ecology:-Pithecellobium subglobosum is found in northeastern Colombia (Guajira and Magdalena departments) and northwestern Venezuela (Falcón and Lara states) (Figure 4 ). It appears to be restricted to arid and semiarid habitats (< 500 mm annual precipitation) between sea level and 500 meters in xerophytic scrub with abundant cacti. It shares this habitat with P. dulce, P. roseum, and P. unguis-cati but there is no evidence of sympatry between these species and P. subglobosum. Pithecellobium subglobosum has flowers and fruits from November and February. Conservation assessment:-(VU/B2a) The extent of occurrence (EOO) of Pithecellobium subglobosum is ca. 40,000 km 2 (excluding ca. 10.000 km 2 of areas of the Gulf of Venezuela). Based on its range of distribution this species can be rated as least concerned (LC) according to IUCN (2010) , therefore it not met the threshold for a threatened category. The plotted localities of 12 herbarium specimens showed that populations are fragmented (Fig 4) especially in Venezuela, additionally only 7 collections are relatively recent (1960s and 1979) , the others are dated between 1937-1944. On the other hand the area of occupancy (AOO) was 48 km 2 rating the species as endangered (EN) according to IUCN (2010) . This variable is deeply influenced by the number of records and size of the cell (default value = 2 km 2 ). Based on a map of vegetation of the arid and semiarid habitats in NE Colombia and NW Venezuela (Dinerstein et al. 1995 ) the forests where the species is distributed could be a good bases to change the value of the cell, assuming that the species is found there. If a value of 10 km 2 is applied to the cells, this species will then be rated as vulnerable (VU). This appreciation might be considered more realistic. In conclusion, a rating of VU based on criterion B2a according to IUCN (2010) is recommended. 
